This study intends to investigate whether stock returns affect the consumer sentiment. In particular, socially responsible companies are incorporated in the sample in order to capture the specification of socially responsible investors. For this reason, the University of Michigan Consumer Confidence Index is used as a proxy for consumer confidence, while data from Dow Jones Sustainability Index US is employed as a proxy for socially responsible companies for the period 1999-2016. The generalized autoregressive conditional heteroskedasticity model applied and illustrated that stock returns affect positively the consumer confidence. The result has important implications for investors and policy makers.
Introduction ©
Several studies have investigated the relationship between stock returns and consumer confidence. In particular, a number of studies investigated the role of consumer sentiment on stock returns (e.g. Chen, 2011; Chen, 2015) . However, less interest has been focused on whether stock returns affect consumer confidence. To our knowledge, no study incorporates the effect of socially responsible stock return on consumer confidence.
Consumer confidence is an important variable for investors, firms, governments and other bodies since a shift of consumer confidence can be a signal for the state of the economy and their own financial situation (Chen, 2015) . Further studies suggested that consumer confidence is highly related with the real consumption, forecasting future changes in household spending (Carroll et al., 1994) . Similarly, Ludvigson (2004) showed that consumer confidence is correlated with the level of economic activity, while Chen (2011) stated that it can be a significant factor in business cycle fluctuation. Blanchard (1993) suggested that the loss of consumer confidence can lead consumers to decrease the consumption, which is possible to trigger a recession. Finally, Howrey (2001) illustrated that consumer senti-© Nikolaos Sariannidis, Grigoris Giannarakis, Xanthi Partalidou, Bakas Evangelos, 2017. Nikolaos Sariannidis, Professor, Department of Accounting and Finance, Western Macedonia University of Applied Sciences, Greece. Grigoris Giannarakis, Adjunct Professor, Department of Business Administration (Grevena), Western Macedonia University of Applied Sciences, Greece. Xanthi Partalidou, Ph.D. Candidate, Department of Agricultural Development Pantazidou, Democritus University of Thrace, Greece. Bakas Evangelos, Postgraduate student, Department of Accounting and Finance, Western Macedonia University of Applied Sciences, Greece. This is an Open Access article, distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International license, which permits re-use, distribution, and reproduction, provided the materials aren't used for commercial purposes and the original work is properly cited. ment is a predictor of the future real GDP and statistically significant of the probability of recession.
For all the above reasons, it is vital to ascertain, what factors determine the level of consumer confidence. Undoubtedly, Michigan Consumer Confidence Index is the most well-known and cited confidence index incorporating "news" on future productivity that has long lasting effects on economy like aggregate consumption (Ahmed and Cassou, 2016) . Otoo (1999) revealed that changes in equity values and changes in consumer sentiment are contemporaneously correlated. In addition, increase of equity prices can boost future consumer confidence by employing data from the Wilshire 5000 stock price. According to Otoo (1999) , there are two main channels that higher stock returns may lead to increase consumer confidence. The first one is the wealth channel, in which consumers have greater levels of sentiment, because they are wealthier as a result of higher levels of stock returns. The second channel is the leading indicator effect because the consumer considers higher levels of stock prices as a sign of favorable economic conditions and potential labor income growth in the future.
Additionally, Hsu et al. (2011) used a panel Granger-causality framework in order to investigate the casual relationship between consumer confidence and stock markets, applied in 21 country for the period 1999-2007. The results supported that stock returns Granger-cause changes in consumer confidence and vice versa. The effect of wealth on consumption is considered a factor for the one-way causality from stock returns to the change in consumer confidence. A second reason is that stock market is a leading indicator for the future income and economic growth, consumers will maintain a positive attitude toward future economic conditions. Furthermore, Jansen and Nahuis (2003) incorporated 11 European countries in order to examine the relationship between stock market developments and consumer confidence for the period 1986-2001. The results illustrated that, except for Germany, there is a positive correlation between two variables. In general, stock returns generally Granger-cause consumer confidence at very short horizons, but not vice versa. The expectations for the economy is the main factor that determines the relationship between stock market and consumer confidence.
Finally, Chen (2012) used data from Standard and Poor (S&P) 500 in order to ascertain if stock returns have asymmetric effects on Conference Board Consumer Confidence Index as a proxy of consumer confidence for the period 1969-2007. The results suggested that there is an asymmetric linkage between stock returns and consumer confidence. In particular, the impacts of stock returns on consumer confidence are larger in bear markets. However, when Michigan Consumer Sentiment Index (CSI) was used as a proxy of consumer confidence, it was found to have a weak effect of returns on consumer confidence.
This study was triggered to employ stock returns of socially responsible companies, as prior empirical studies focused on conventional group of companies. Socially responsible firms intend to maximize shareholders' values along with stakeholders' needs. During the last two decades, socially responsible investors tend to invest in companies that incorporate in their business operations social and environmental initiatives towards the concept of sustainable development (Popa, 2014; Bendell and Kearins, 2005) . In most of the cases, Socially Responsible Investments (SRI) have attracted the interest as commentary or rival investment to conventional ones (Sirbu et al., 2014) . Global Sustainable Investment Alliance in 2004 presents that socially responsible investments have been increased dramatically. For the period 2012 to 2014, the fastest growing region for SRI is the US followed by Canada, Europe, Australia/New Zealand and Asia with two years growth 76%, 60%, 55%, 34% and 32%, respectively. The total value of SRI globally increased from $13.261 to $21.358 billion, while the total proportion of SRI relative to total managed assets was increased from 21.5% to 30.2% 1 . In the US, both Dow Jones and S&P stock markets provide stock market indexes incorporating companies that integrate in their operations both environmental and social criteria.
This study intends to investigate, whether stock returns of socially responsible companies affect the consumer confidence level in the US. For this reason, the Michigan Consumer Sentiment Index as a proxy of willingness of consumer to spend money. In addition, Dow Jones Sustainability Index (DJSI) the US data are employed for the first time in order to incorporate in the proposed model companies that integrate socially and environmental companies.
Additionally, to account for other determinants that could affect consumer confidence, it considers two control variables, namely, crude oil and international trade balance, taking into account the period from September, 1999 to May, 2016.
The structure of the paper is as follows: The following section presents information for the data and the methodology employed. The second section presents the results of the analysis, while the final section incorporates the conclusions of the study.
Methodological approach and data
As far as the methodological approach is concerned, the autoregressive conditional heteroskedasticity (ARCH) model developed by Engle (1982) , and extended by Bollerslev (1986) and Nelson (1991) , allows the fat tails and imposes an autoregressive structure on the conditional variance, thus it is capable of capturing not only the volatility persistence of return series over time, but also the volatility clustering as well. The estimation of GARCH model involves the joint estimation of a mean and a conditional variance equation. The GARCH (1, 1) model is stated as follows:
The mean equation , ttt YX b u (1) where X t is a vector of exogenous variables.
The conditional variance equation 22 2 01 12
The conditional variance equation is a function of three terms:
c 0 : A constant term. 
It should be noted that this constrain allows the process to remain stationary, with the upper limit 1 + 2 = 1, which represents an integrated process.
Regarding the variables employed in the proposed model, the University of Michigan CSI is used in this study as a proxy for consumer confidence published monthly by the Survey Research Center at the University of Michigan. Personal and telephone interviews are employed from a wide national sample under multistage area probability sampling.
Each respondent should answer five questions under different types of answers, such as (1) up, better, or good; (2) same, no change, or uncertain; and, (3) down, worse, or bad 2 (Huth et al., 1994) . Two out of five questions concern the current business conditions, while the rest of the questions regard the future business conditions (Singal, 2016) . The use and the value of University of Michigan CSI have been used intertemporally by prior empirical studies such as Curtin (1982) , Huth et al. (1994) , Singal (2016) and Ahmed and Cassou (2016) . In particular, CSI contains measures of attitudes toward personal finances, general business conditions, and market conditions or prices, so as to determine the changes in consumers' willingness to buy and to predict their subsequent discretionary expenditures. Data for CSI variable was retrieved by Bloomberg online platform.
As far as DJIS is concerned, it provides the opportunity to investors to create portfolios of companies assessed under sustainable criteria. To satisfy the specific needs of the investor, DJSI incorporates a number of sub-indexes excluding specific industries that operate, such as tobacco, gambling, armaments, cluster bombs and firearms 3 . As far as DJSI US is concerned, it comprises US sustainability leaders, as according to RobecoSAM approach representing the top 20% of the largest 600 U.S. companies in the Dow Jones Sustainability TM North America 4 . Under the prism of transparency, RobecoSAM publishes the criteria weight for all industries on the Corporate Sustainability Assessment. The most important advantage of the methodology is the recommendation of both general and industry-specific criteria in order to capture the specific specifications of each industry 5 on the industry that the company operates 6 . Data for DJSI US were obtained by the official site of DJSI 7 .
As far as control variables are concerned, this study selects crude oil prices and international trade balance. Regarding crude oil prices, it is available by the U.S. Energy Information Administration. Chen (2012) supported a negative effect of oil prices on consumer confidence. Data for crude oil were retrieved by the US Energy Information Administration 8 . Furthermore, the international trade balances are expected to affect the consumer confidence. The international trade measures the difference between the movement of merchandise trade leaving a country (exports) and entering a country (imports) tracking the value of the merchandise trade. Data for retrieved by Bloomberg on-line platform.
Monthly continuously compounded returns for the selected data are calculated as, R t = 100*log (p t /p t-1 ), where R t and p t are the daily returns and prices respectively. Table 1 presents the summary statistics for CSI, DJSI, CRUDE, and EXPORT series. Specifically, no conclusion about the overall sign of the skewness can be reached as some series show positive skewness and some negative one. The first three series, CSI, DJSI and CRUDE, present some characteristics that are known as stylized fact (Cont, 2001) . In particular their returns distribution is leptokurtic with fat tails (Kurtosis > 3), which means that in the context of a model the normal distribution will underestimate the number and magnitude of crashes and booms. Also, the distribution of their returns is negatively skewed, indicating that extreme negative returns are more frequent than extreme positive returns. The non-normality of their distribution is confirmed by the statistic test of Jarque Bera. On the contrary, the return series of export exhibit mesokurtosis (Kurtosis = 2.9
Empirical findings
3), and the skewness value of 0.29 indicate a slightly positive skewed distribution suggesting proximity to normal distribution, a fact that is confirmed by the significance of Jarque Bera statistic. Finally, the augmented Dickey Fuller (ADF) test, allowing for both an intercept and a time trend, showed that the sample series had been produced by stationary series. 6 Table 2 shows the sample autocorrelation function (ACF) and partial autocorrelation function (PACF) for monthly returns and squared monthly returns of the CSI series. It can be observed that the Ljung -Box statistics provide evidence of autocorrelation on monthly returns and present strong evidence of autocorrelations in the squared monthly returns, indicating conditional heteroskedasticity (Bollerslev, 1987) . Notes: LB(n) are the n-lag Ljung-Box statistics for CSI t and 2 1 t CSI respectively. LB(n) follows chi-square distribution with n degree of freedom; the sample period contains 201 monthly returns.
In summary, it seems that the CSI return series is best described by an unconditional leptokurtic distribution and possesses significant conditional heteroskedasticity. This renders the ARCH models a very good choice for modelling the CSI return series.
The preliminary statistical results and the application of the LR test on the GARCH(p,q) model demonstrated the final specification for the estimation of the mean and volatility for the CSI series. The specification is: Mean equation: 12 13 14 1
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.
Variance equation: 
Some diagnostic tests were performed to establish goodness of fit and appropriateness of the model. First, it was examined whether the standardized residuals and squared standardized residuals of the estimated model were free from serial correlation. As we can see at Table 3 , the LB(n) statistics for standardized residuals are not statistically significant and the LB(n) statistics for standardized squared residuals show no ARCH remaining structure. Furthermore, the coefficient estimation v = 1.567 for tail thickness regulator with 0.28 standard error, confirms the adoption of the GED assumption. Specifically, the assumption of normal distribution is rejected, a fact that verifies the theory for thick tails in the stock returns. n LR test of the restriction v = 2 (for v = 2 the GED distribution is essentially the normal distribution) against the unrestricted models clearly supports this conclusion. Notes: LB(n) are the n-lag Ljung-Box statistics for the residual series. LB(n) follows chi-square variable with n degree of freedom; the series of residual contains 200 elements.
Results presented in Table 4 show that the mean return of the CSI series had statistically significant higher return at the 1% level, when the returns of DJSI have increased, a fact that can be attributed to the wealth effect and the general optimism for the future of economy, as the rising stock markets may make consumers feel better about the future, and so induce them to spend more.
Also, the sign and the statistically significance of the crude oil coefficient imply the vital gravity of energy prices on the economy, and thus on the consumer confidence. Finally, coefficient of US exports suggests the important role in the US economy, reflecting the competitiveness, the exchange rates, the long run productivity and the economic growth of other countries.
In Table 5 the results of the variance equation are presented. The GARCH persistent parameter (c 2 coefficient) is high (0.859), which indicates that old news has a substantial persistent effect on price change. On the contrary, the ARCH coefficient (c 1 ) parameter is low (0.096), suggesting also that current news has small reaction in prices changes (Figure 1 ). The sum of the c 1 +c 2 = 0.097 + 0.859 = 0.956 is lower than unity, but approaches unity, a fact that indicates the returns volatility of the consumer confidence returns exhibit long memory. The volatility persistence can also be confirmed by the formula of half-life of a volatility shock 12 log(0,5) log( ) log( ) cc , which gives the average number of time periods for the volatility to revert to its long run level. The men reverting rate of c 1 +c 2 = 0.956 is ln(0.5) / ln(0.956) = 76.5 months implying that the conditional volatility of the consumer confidence is quite persistent. Conditional standard deviation Fig. 1. Conditional volatility estimated from modeling GARCH(1,1) 
Conclusions
This study intends to investigate the impact of stock returns on consumer confidence. As far as consumer confidence is concerned, the University of Michigan CSI is employed in this study, as it is considered among the most used and reliable proxies for consumer confidence. The novelty of the study stands on the fact that it incorporates the companies that integrate economic, environmental and social factors that are relevant to the companies' success contributing thus on sustainable development. For this reason, data from DJSI US are used as a proxy for socially responsible companies' operation. The US is selected because it is considered among the most pioneer countries for the contribution of sustainable development. A GARCH model is developed in order to ascertain, if DJSI US stock returns affect the CSI composed by the University of Michigan.
As it is found all variables are statistical with a lag reaction, because the results of the University of Michigan CSI are published with a month delay.
The results revealed that stock returns have a positive effect on consumer confidence consistent with Otoo (1999) and Jansen and Nahuis (2003) . In general, it seems that the movements of socially responsible stock returns may influence the consumer confidence of US consumers. Thus, wealth effect channel and leading indicator effect can be used in order to explain the above relationship of the two variables. Consequently, the results suggest that both conventional and socially responsible stock indexes returns affect the consumer confidence level. It is very useful for investors and policy makers to understand the factors of consumer sentiment level because of the possible implications for consumption.
As it was expected, all control variables determine the consumer confidence level. In particular, increase of oil prices is interpreted as a negative concern for the current and future economy expecting increased price levels leading to decrease of consumer confidence.
Another evidence of this study indicates that the international trade balance has a positive effect on consumer confidence. A positive balance of international trade in US creates an optimistic mood to consumers for the prosperity of economy such as growth of employment inducing an increase of their confidence level.
Future studies should incorporate different indexes socially responsible indexes such as S&P 500 Environmental & Socially Responsible Index and consumer confidence. In addition, studies should be elaborated both in developed and developing economies in order to record differences and similarities for the relationship between the stock price of socially responsible companies and consumer confidence.
